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EXPERIMENTAL
Synthesis and NMR studies

Ligands 1 and 2 and their respective europium complexes were synthesized using published
procedures.* High resolution *H-NMR spectra were recorded in D,O on a Bruker AVANCE |1
400 NMR spectrometer operating at 400.13 MHz. CEST spectra were generated by applying a
frequency-selective saturation pulse in 1 ppm increments over a 200 ppm frequency range, and
plotting the residual bulk water signal intensity ratio (Ms/ M,) as a function of saturation
frequency. NMR samples containing different proportions of Eu-1 and Eu-2 were prepared from
20 mM stock solutions and CEST resulting from water exchange was measured at 25°C and pH
7. A saturation time of 6 s was used while the saturation power was varied from 400 — 1000 Hz.
The CEST properties of serial dilutions of Eu-1 were also studied as a control under the same

experimental conditions.
Calculation of the water exchange rate constants (Kex)

The water exchange rate constants (kex) were calculated by fitting the acquired CEST spectra to a
concentration dependent 3-pool model (representing the bulk water pool, the Eu**-bound water
pool, and the amide protons) based on the NMR Bloch equations modified for exchange. A fit of
the data to a 3-pool model consisting of the bulk water pool, the Eu**-bound water pool of the
SAP isomer, and the Eu®*-bound water pool of the TSAP isomer was also examined. For
comparison, ke values were also determined using a concentration independent method referred
to as the omega method ®. The bulk water signal intensity at the CEST exchange site was
expressed as a fraction of the residual initial magnetization (Ms/ M, — M) and this relationship

was plotted as a function of the reciprocal square of the saturation power (1 / ®42). The data was
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fit to a linear equation and the key value was estimated by calculating the inverse of the square

root of the x-intercept.
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Figure S1. CEST spectra of aqueous solutions containing different proportions of Eu-(1) and
Eu-(2) with [Eu®*] = 20 mM. Spectra were recorded at 25°C, pH 7, By = 9.4 uT, saturation time
=6s.
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Figure S2. CEST spectra of aqueous solutions containing different proportions of Eu-(1) and

Eu-(2) with [Eu®*] = 20 mM. Spectra were recorded at 25°C, pH 7, B; = 14.1 uT, saturation time
=6s.
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Figure S3. Calculated water exchange rates of SAP isomer of Eu-(1) obtained by fitting CEST
spectra recorded at 9.4 and 14.1 uT to the Bloch equations (3-pool model; Bulk water, SAP
isomer bound water, and amide protons.
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Figure S4. Omega plots for the same four samples containing varying proportions of Eu-(1) and
Eu-(2). CEST spectra were collected using variable B; values ranging from 9.4 — 23.5 uT.
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